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Abstract Text (1) : 

A method for automatic address assignment is disclosed, said method being based on a distance 
measurement, a master (M) transmitting via the bus a preamble (P) which is received by all the 
slaves which are to be addressed. The slaves react to the preamble (?) by transmitting a 
response signal sequence (A) . A slave (S2) which is located upstream, in the direction of the 
master (M) , of a slave (S3) which transmits a response signal sequence (A) registers the 
response signal sequence (A) of the slave (S3) and subsequently waits for a new preamble (P) . 
The slave (Sz) which does not register any response signal sequences (A) from other slaves is 
the last slave {Sz) , seen from the master (M) , without address allocation on the bus . This 
slave (Sz) switches into a state in which it is ready to receive an address-assigning telegram 
(T) from the master (M) , with which address-assigning telegram (T) it is assigned an 
unambiguous address. During the next cycle of the method, the slave (Sz) which has just been 
assigned an address no longer reacts to the preamble (P) so that another slave evaluates the 
constellations at the bus in such a way that it switches into a state in which it is ready to 
receive the address-assigning telegram. In this way, all the slaves without an address are 
gradually assigned an address. 

Detailed Description Text (10) : 

During the automatic address assignment, during which the slaves SI, S2, . . . which have not 
yet been assigned an address are therefore in the configuration mode K, the master, which 
initiates the method according to the invention for automatic address assignment, seizes the 
bus in order to transmit a signal sequence and, if appropriate, monitor the reception of 
response signal sequences. The slaves SI, S2, . . . , which are not tied to a bus protocol 
during the operation in the configuration mode K, detect received signal sequences in 
accordance with their internal wiring which is suitable for executing the method according to 
the invention, and furthermore, if appropriate, they transmit their own signal sequences in 
reaction to the received signal sequences without, in doing so, having to take into account 
possible further data traffic on the communications medium. 

Detailed Description Text (47) : 

However, it is equally possible for the slaves SI, S2, . . . , as further described above, to be 
numbered in an ascending or descending order and to be assigned in each case an address which 
corresponds to this numbering. Thus, for example a slave SI at a distance of 5 m from the 
master M has the address "1", a slave S2 at a distance of 7 m from the master has the address 
"2" and a slave S3 at a distance of 12 m from the master has the address "3". In this case, the 
master M advantageously manages a lookup table LUT from which an allocation between the 
assigned addresses and the time differences t determined during the address assignment can be 
obtained; LUT=[(1; 5 m) , (2; 7 m) , (3; 12 m) ] . In this case, the information item relating to 
position in the lookup table LUT can be obtained at the position which is defined by the 
respective address. Thus, it is also possible for slaves SI, S2, . . . which are added later to 
perform automatic addressing and to determine the information item relating to position. A 
newly added slave S4 at a distance of 9 m from the master M can, without renumbering the slaves 
SI, S2, S3 which have already been addressed, not be incorporated into a bus with an address 
which ascends monotonously in relation to the distance from the master; instead, the next free 
address "4" is assigned to the newly added slave S4, in which case, however, by reference to 
the propagation time difference t whose distance from the master M can be determined 
unambiguously, with the result that the information item relating to position is available 
again by means of the lookup table LUT=[(1; 5 m) , (2; 7 m) , (3; 12 m) , (4; 9m)]. 

Detailed Description Text (59) : 
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In, conclusion, i the present invention can be summarized in brief as follows: a method which is 
based on a distance measurement is specified for automatic address assignment, a master M 
transmitting over the bus a preamble P which is received by all the slaves SI, S2, . . . which 
are to be addressed. The slaves SI, 32, . . . react to the preamble P) by transmitting a 
response signal sequence A. A slave 32 which is located, in the direction of the master M, 
upstream of a slave S3 which transmits a response signal sequence A, registers the response 
signal sequence A of the slave S3 and subsequently waits for a new preamble P. The slave SZ 
which does not register any response signal sequences A from other slaves SI, S2, ... is the, 
viewed from the master M, last slave Sz without address allocation the bus. This slave Sz 
switches to a state in which it is ready to receive an address-assigning telegram T from the 
master M, with which address-assigning telegram T it is assigned an unambiguous address. During 
the next cycle of the method, the slave Sz which has just been assigned an address no longer 
reacts to the preamble P, with the result that another slave SI, S2, . . . evaluates the 
constellations on the bus in such a way that it switches itself to a state in which it is ready 
to receive the address-assigning telegram T. In this way, all the slaves SI, S2, . . . without 
an address are gradually assigned one. 
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ART-UNIT: 271 

PRIMARY-EXAMINER: Sheikh; Ayaz R. 
ASSISTANT-EXAMINER: Wiley; David A. 

ATTY-AGENT-FIRM: Skjerven, Morrill, MacPherson, Franklin & Friel LLP Koestner; Ken J. 
ABSTRACT : 

A computer system including a bus master performs a method for automatically assigning 
addresses to agents on a bus. Addresses are automatically assigned so that a computer system 
user does not set physical or logical switches, either manually or through software 
programming. The system and method also automatically assign unique addresses to new devices 
that are inserted on the bus while the bus is operating, thereby supporting "hot pluggable" 
devices. Slave agents are originally configured to operate at a class address. At the beginning 
of the method, a master determines whether any of the slaves reside at the class address. If 
so, then the master determines a new unique address and issues a Get Bitwise UID command to the 
slaves residing at the class address. Each of the slaves receives the Get Bitwise UID and 
responsively transmits a hardware identification (UID) in a loop of bitwise byte transmissions. 
One slave successfully transmits the hardware identification (UID) while the other individual 
slaves detect transmission errors during transmission of the hardware identification (UID) and 
terminate transmission upon the error detection. The unsuccessful slaves, if previously 
residing at a unique address, revert to the class address. The master receives the hardware 
identification (UID) of the successfully transmitting slave and issues a Set Address command in 
combination with the hardware identification (UID) and the new unique address to all slave 
agents at the class address. Only the slave agent with a hardware identification (UID) matching 
the UID of the Set Address command processes the Set Address command to completion and is 
assigned the address. The master uses the Get Bitwise UID command followed by the Set Address 
command in a loop to locate, identify and assign addresses to agents responding to a 
predetermined class address. 

31 Claims, 6 Drawing figures 
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DOCUMENT-IDENTIFIER: US 6009479 A 

TITLE: System and method for assigning unique addresses to agents on a system management bus 
Brief Summary Text (13) : 

In an illustrative embodiment, the bus is a system management bus (SMB) operating according to 
an I. sup. 2 C serial protocol. The system management bus (SMB) includes one or more SMB masters 
and a plurality of SMB slaves . The SMB master and SMB slaves perform predetermined monitoring 
and control operations in the computer system. The SMB master performs a method for assigning 
unique addresses to each of the SMB slaves automatically and without user intervention. The 
disclosed method and system for automatic assignment of addresses advantageously simplifies, 
improves efficiency, and avoids error in assigning addresses to bus agents in comparison to 
conventional manual and software programming techniques. 
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evaluation, and beginning with a low bus in, each device inverts the incoming signal so that a 
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